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10 all whom ¥ may concern:
Be 1t known that I, Isaac Buoxman, a

citizen of the United States, residing -at

Baltimore, in the State of Maryland, have

mvented a new and useful Optometer, of |

which the following is a specification.

This mnvention has reference to improve-

ments 1n optometers and its object is to pro-

vide an mstrument of this character for the

testing of eyesight which instrument shall
be compact and porta
adapted for use by traveling opticians. The
instrument is designed moreover to be of

such simple nature as to be readily mastered

by an operator.

The optometer comprises essentially a series
of testing lenses, which under normal con-
ditions may be protected against dust or

cdirt or harm, together with means for mov-
g such lenses into position in front of one
or both eyes of the patient, such operating
means being so arranged that either posi-
tive or negative lenses or other lenses or test-
ing elements may be brought into position
by a minimum number of movements. Fur-

thermore, there 1s provided in connection
with the instrument an ophthalmometer

which may be moved into operative position
or may be moved out of such position at

the will of the operator, the said ophthal-
mometer being provided with means for car-
rying oil lamps so that the structure is
adapted to a traveling optician where elec-
tric currents or other such means of produc-

ing illumination are not available.
"The mvention will be best understood
from a consideration of the following detail

description, taken in connection with the

accompanylng drawings forming a part of
this specification, in which drawings, :

Figure 1 1s a plan view of the instrument-

torming the subject matter of the present

imvention. Fig. 2 1s a central longitudinal

vertical section of the structure shown in

Ifig. 1 with some parts in elevation. Fig. 3
1s a section on the line A—DB of Fig. 1. Fig.
4 is a section on the line C—D of Fig. 2 lo-

calized to one side of the structure. Fig. 5
15 a detail section of one of the reversible
lens carrylng frames. Fig. 6 is a detail see-
tion through a lens carrying frame adapted

to cylindrical or other like lenses or prisms

or other testing means requiring axial rota-

tion. Ifig. T is a detail section through the | f The levers pr 0ppo
key locking mechanism. ¥ig. 8 is a detail | site sides of the pivot rod 8 and are straight

ole and especially

“be emiplovyed.

‘section :though one of the keys showing the

manner of coupling a single key to two key

levers. Ifig. 9 is a similar section showing

the manner of coupling the key to one of the
key levers. Fig. 10 1s a view of the dia-
phragms used in the ophthalmometer. Fig.

11 15 a plan view with parts in section of the

60

ophthalmometer. Fig. 12 is a detail plan

view of the rack and pinion structure for re-
~versing the lens carrier of Fig. 5. -

Referring to the drawings there is shown a

‘base 1 of such dimensions as to carry the

6o

several structures making up the machine of

the present invention, the said device being
adapted to be inclosed in a suitable carrying
case which -
drawings. B S
Near each side of the base 1 about mid-

tiqn of the length of the base 1 and may be
suitably strengthened by a web 8. The bot-
tom portion of each post 2 and its web 3 is

connected by a foot 4 serving as a means of

fastening the post to the base 1. _
About midway of the height of each post

2 there 1s formed thereon a horizontal series
of ears 5 in spaced relation one to the other .
and flanking slots or passages 6 through the
‘post 2. One of these passages extends

‘however is not shown in’ the

70

“way of the length thereof there is erected a
‘post 2 which may be quite thin in the direc-
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through the web 3 as shown at 7 although in

some forms of the machine this particular

slots 6 will depend on the size of the ma-
chine and the number of optical elements to

therefore is to be taken as illustrative only
as to the number of optical testing elements

which may be incorporated in a single'nm-—_'
chine constructed in accordance with the

present 1nvention. D _
- Extending through the entire series of

ing a single rod 8 is shown as extending

from one post 2 to the other but it will be
‘understood that a pivot rod 8 may be em-
ployed for each post 1f so desired.

the rod 8 is pivotally mounted a number of

levers 9, each lever extending through a slot

6 and the corresponding space between a
pair of ears 5. The levers project to oppo-

structure may be omitted. The number of

The showing in the drawings

Upon !
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~ears 5 on each post 2 13 a rod 8 traversing
‘the spaces between the ears 5 at a point cen-
tral to the ends of the slots 6 opening into
the spaces between theearsd. In the draw-
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1n the direction toward the end of the table
1 where the patient will be located while on
the other side of each post 2 the levers 9 are
bent at angles so as to be brought into
proper velation to a series of keys 10. It
will be observed from an inspection of Fig.
1 that there are two sets of levers 9 one set
being mounted in one post 2 and the other
set 1n the other post 2 and these two posts
are separatec by a distance nearly the width
of the base 1. The keys 10 are however
grouped at the end of the base 1 remote from
the position te be occupied by the patient.
For a reason which will hereinafter appear
each lever 9 of one group is brought nto
close relation to the corresponding Tever of
the other group at a single key 10 so that
either or both levers may ” be operated from
the one key. This grouping of the Iewels 1S
best shown 1n Fig. 1.

Each key 10 has a suitable inger-recelving
head to famhtate the movement of the ke
by the finger of the operator while the stem

~of the key 1s hollow or in the form of a sleeve

as 1Indicated at 11. Kach hollow stem 11 re-

celves a pin 12 erected on a suitable raised

portion 13 of the base 1 in the particular
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1ng the pins or rods 12 longer.

‘rod 1s moved into such OTOOVeE.

structure shown in the drawings although
this raised portion may be omitted by mak-
Near the
upper end of each rod 12 there is formed an
annular groove 14. IKxtending through the
head of each key 10 there 1s a rod 15 a short
distance to one side of a diametric line
through the said head. On each end of the
rod 15 there 1s formed a button 16 and the
rod 1s of such length as to have a limited
longitudinal movement through the head,
this movement being Iimited in each direc-
tion by the correspondmo button 16. At an
intermediate point the rod is cut away or
recessed as shown at 17 so that when the
rod 15 1s moved 1n one direction the recess
1s brought coincident with the groove 14 and
when the rod is moved in the other direction
this recess is moved out of the line of the
groove 14 while the thicker portion of the
This con-
stitutes a simple form of lock so that when
a key 10 1s depressed with the recess 17 in
the path of the rod 12 then the key may be
moved up and down without opposition, but
atter a key is depressed if the rod 15 be
moved 1 the direction of its length so as
to bring the larger portion thereof into the
groove 14 then the key 1s locked against re-
turning to 1its original elevated qulthll
Furthermore, each key 10 1s capable of ro-
tating about the longitudinal axis of the
rod 12 and near the lower end of the sleeve
11 the latter is provided with a semi-cir-
cular radially projecting lip 18. The rela-
tion of the lip 18 to the levers 9 is such as
to engage either one or both of the adjacent

047,710

“ends of these levers where they lie within

the path of a key 10. When the lip 18 is
moved to one position it will engage a single

one of the levers 9 but the other lever will
be out of 1ts path. This position of the parts
1s shown 1n Ifig. 9. Of course when the
position of the hp 18 1s reversed from that
shown 1n Iig. 9 then the other lever 9 will
be 1ts path. However when the lip 18 is
turned to a position 90° removed from that
shown 1 IFig. 9 then both levers 9 adjacent
to a cmuspondmn key will be bridged by
the lip 18 so that when the key 1s del)u‘%ﬂ(l
both levers will be operated simultaneously.
This position of the lip 18 is shown in Fig.
3. Under normal conditions, the pins 0
do not extend into the sleeves 11 up to the
head of the keys 10 but there remains sufii-
cient space to permit the depression of the
keys to the proper extent to move the levers

9 sufliciently as will hereinafter appear.

At the top of each post 2 there iz an

overhang projection 19 and these two pro-
1ections form bearings for a number of rods
20 held 1n place by a cap plate 21 applied
to each overhang member 19. The rods 20
are 1ot deswntd to rotate 1 themr hear-
ngs but constitute pivot rods. At the outer
ends of the rods 20 there are hung levers
22 each with a bell crank extension 23 at
the pivot end and at the other end bent to

constitute a horizontal member 24. Tach
bell crank extension 28 of a lever 22 is con-

nected by a link 25 to the corresponding
end of a lever 9, the arrangement being
such that when a lever 9 is moved by the de-
pression of a key 10 the corr e%pondmﬂ lever
92 will be moved about its pivot rod 20 to
bring the end 24 to an upper position away
trom the pendent position in which it nor-
mally lies. Certain of the levers 22 as well
as the corresponding levers 9 and keys 10
are so proportioned that the extensions 24

when raised to the elevated position will

all move into the same vertical plane al-
though their axes of rotation, that is the rods
20, are displaced 1101‘17011’(.:1111? The exten-
sions 24 therefore deseribe ares all of which
comncide at a certain point. This pmm of
comncidence 1s close to but one side of a
palr of eye frames 26 joined by a nose-piece
97 and it is through these frames that the
patient to be ex: muned 15 to look, the said
frames and nose-plece serving to register
the eyes of the patient to the “desired POS1-
tion. ILach eye frame 26 1s mounted on a

bracket 28 extending laterally from a post
or standard 29 erected on the frame 1 at

an appropriate point, the lower end of each
standard 29 being stiffened by a web 30 ter-

‘minating in a foot 31 which facilitates the

securing " of the post 29 to the base 1. The
posts or standards 29 beside serving as sup-
ports for the eye frames 26 also serve as
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supports for other parts whlch will be de— 52 carrying a short rack 53.

scribed hereinafter.

At the free end of emh of certam of the-

members 24 of the 1evers 992 there 1s a hub

39, secured, by means of a screw 34, to a boss

83 formed on the end of the membet' 4.,
Any

found effective..
On diametrically opposite 31des of each

hub 382 there is formed a pair of circular

frames 85, 36, one being designed to carry

a positive test lens 37 and. the othel a nega--

tive test lens 38 or any other testing means
not requiring axial rotation.

a stop 40 on the end of a spring support 41
made fast to the member 24.

while these stops will hold the frames 35
and 36 in proper position the arrangement

is such that the stops will yield to a superior
"The hub 32
beyond the frames 35 and 36 is formed with,

force and release the f]:'ames'

a pinion 42. The purpose of: this pinion

1s to cause the 1‘01,at1011 of the frames 35
and 36 about the axis of the screw 34 so
the lenses 37 or 388 mav be

that either of
brought to a position beyond the end of the
member 24 as the operator may will and

‘when such position 1s attained the frames

are locked in the desired position by the stop
40. Tt is desirable that this movement of the

sition with relation to the eye frames 26,

the structure being such that when a kev
10 is depressed the correspondmﬂ lever 22

with its pair of lenses 87, 38 is actuated so
that the lenses are brmwht into proper re-
lation to the eye fmmes 26 for the testing

of the eyes of a patient located on the oppo-

site side of the frames 26.

In order to cause the pl.esé,ntatlon of the -

proper test lens in front of a dirame 26
at the will of the operator there is mounted
upon the top of the base 1 a rod 43 arranged

to slide in bearings through. the extensmn.--,
13 of the frame 1 and thrmwh another bear-
The
rod 43 extends beyond the extension 13 and |
is there formed with a manipulating head

ing 44 near the other end of the frame.

45 while notches 46 in the rod and a spring
catch 47 serve to locate and 1101"111&113? hold

the rod in certain adjusted positions, the rod
The end of

being movable longitudinally.
the rod adjacent to the bf—_‘:‘ll‘lnﬂ 44 1s up-
turned as indicated at 48 i,LIld there has

hinged to it an extension 49 from the up-
per “end of which are lateral branches 50)
and 51 each ending in a short side extension |

other form of pivotal connection may
be employed but the one descrlbed will be
| a spring B4 sufficiently strong to hold -
member 49 in alinement Wlth the
48 but which will yield to a comparaiively

1In the perlph-.
~ ery of each ir ame 35 and 36 there 1s formed.
~a notch 89 in the path of which is located

‘The stop 40
with its spring support 41 is so arranged as
to engage the notches 39 on dmnmtmcallv,
Uppoglte points in the frames 85 and 36 and

lens carriers 35, 36 should take place auto-
matically and the lenses are moved 1into po- !

&

The hinge con-
nection between the extensions 48 and 49
is such as to permit the extension 49 to
move 1n a direction toward the key end of

‘the base 1 until the two extensions are in
‘alinement and to there stop while the move-

ment of the extension 49 ‘lb()ﬂt the hinge
connectmo it to the part 48 1s resisted bV

111(3111 361‘

small force.
a direction.toward the post 29 until the stop
47 is in the appropriate notch 46 then the

he

When the rod 43 is moved in
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racks 53 are out of the path of the pinions

42. When however the rod 43 1s moved 1in

the other direction until the catch 47 en-
gages the other notch 46, then the racks
53 1 are 1n the path of the pmwns 42 but are
also in the path of the free ends of the arms
54 so that as the latter move toward the up-
per position the forked ends 50 or 51 are

engaged by the end of the actuated lever

extension 24 and the spring 54 will yield to
permit the passage of the said extension 24.
However a pinion 42 1s brought into engage-
ment with a rack 53 flnd the parts are so

proportioned that the frames 85 and 36 are

caused to rotate about the sCrew 34 for one-

‘half a revolution, thus causing the presenta-

tion of the LhOSGl’l one of the lenses 37 or

38 into the line of sight of the patient gazing
through the frames 26

may De employed for designating to the

“Any Smtﬂble means

operator which of the two lenses- would be

presented by the intervention of the rack

53. Any characteristic designation may. be

employed, as, for example, the frames 35 and
36 where visible may be distinctly colored so
‘that the operator may know at a glance
‘whether the positive or the negative: Tenses
will be presented without the intervention
| of the rack 53 so that if a change is desired -

the 1"'&(:1{ 53 may be brought into ) the path of

‘the pinion 42.

Tfor some eye defects, such for instance as
‘Lstlﬂ‘nmtlsm cylinder lenses are employed,

a,nd as the. ‘mole of the astigmatism may
vary the correctwe lenses must be ca pable
of rotation about their cylindrical axes, that -
18 the axes of the cylinders

s to which thm
oround surfaces coincide.

e cylinder

80

85

90.
06

100"
105

110

115
For this purpose
_the frame 1n which each lens of the

or like type 15 mounted 1s :m..:lde rotative
so that its axis of generation may be set

“at any desired anole to the optlml ax1s of
Ithe eye of the patlent
‘is shown in Ifig.

| whele 1t will be seen
that the extensmn 24 of a lever ¢

29 carries
| two like rings 55 in spaced parallel relation
“and c:anne(,ted together at diametrically op-
‘posite points or oftener if desired by yokes

120

uuf,h a mounting

125

56, Mounted for mmtm between the two

| frame _members 55 18 another frame 57 1n.
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the form of an annulus in which is mounted
a lens 58 which may be a cylinder lens or
a prism or any other optical testing means
requiring rotation about an axis coinelding

‘with the optical axis of the eye of the pa-

tient. The outer periphery of the frame 57
1s formed with gear teeth 59 by means of
which any degree of rotative movement is
imparted to the frame 57. Such rotative
movement 1s desired only when the lens or
other testing element is 1 front of the P
tient’s eye. For this purpose there is mount-
ed 1n proper relation to the frames 26 suit-
able worms 60 arranged to engage the gear
teeth 59 when a frame 57 is brought into
proper relation to an eye frame 26. Lach
worm 60 1s mounted on a shaft 61 mounted

1n journal bearings 62 formed on the upper

20

29

30

39

4()

50

- scribed and especially designed for use under

%5
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end of a corresponding standard 29 and this
shaft 61 has at the end remote from the
worm 60 a bevel pinion 63 in mesh with
another bevel pinion 64 on the corresponding
end of a shaft 65 having journal bearings

1in brackets 66 fast on the corresponding

standard 29 and also another bearing 67 on
a suitable bracket projecting from a cor-
responding post 2. The other end of the
shaft 65 1s provided with a suitable milled
manipulating head or button 68. Since it
s necessary to test each eye separately two
such arrangements for rotating the tesiing
elements 58 are provided.

The eye frames 26 are provided with over-
hangs 69 on the side remote from the patient
to Iimit the upward movement of the lens
carriers and to constitute a stop which to-
gether with the lock composed of the rod 15
and the groove 14 in the rod or stem 16 will
serve to hold the lenses firmly in place.
Itach worm 60 extends through this over-
hang, a suitable slot being provided for the
purpose, so that 1t will be brought into en-

- gagement with the gear teeth 59 when the
carrier 57 1s 1n

suitable relation to an eye
frame 26. ~

A traveling optician must have a compact
instrument and yet one capable of testing all
the defects to which the eye is subject. Kor
this purpose there is added to the instrument
an ophthalmometer suitably modified for use
1N connection with the instrument so far de.

varying conditions. The optical parts of
the ophthalmometer need not be described
and are not shown in detail since they form

Tno part of the present invention, the instru-
ment being in general similar to those in

common use.
A horizontal socket 70 is formed in the
operator’s side of the part 18 of the base 1

and this socket is adapted to receive the
~angle extension 71 of a hollow post 72, a

thumb screw 73 being carried by the socket
70 for the purpose of clamping the post 72
In any desired position about the axis of the

1

' indicated at 76 1s

—_ —

047,710

angle member 71. Near the upper end the
post 72 carries a thumb screw 74 for the pur-
pose of clamping a rod 75 in any desired po-
sition of vertical adjustment in the post 72.
Hinged to the upper end of the post 75 as
a support 77 carrying a
frame 78 extending to opposite sides of the
support V7. A thumb clamp screw 79 serves
to lock the hinge 76 in any desired position.

Immediately above the support 77 is
mounted the optical tube 80 on each side of
which the frame 78 extends. At the outer
ends of the frame 78 there are mounted
boxes or receptacles 81 designed to contain
a suitable source of light. For practical
purposes the only available source of light
tor the traveling optician is an oil light, and
these boxes are therefore adapted to contain
suitable oil lamps. They are arranged so
that they will throw a beam of light upon
the eye of the patient in the focus of the tube
30 and this focus is coincident with the eye
of a patient applied to one or the other of the
eye frames 26. Such lamps are indicated at
82 1n Fig. 11. The front of each box or re-
ceptacle 81 1s provided with a diaphragm 83
having circular and radial slots as shown in
IF1ig. 10 so that an image of the slot is cast
upon the cornea of the eye of a patient, and
appropriate tests are made thereby.

When the ophthalmometer is in use it is
elevated to the position indicated in Fig. ©
and then the testing lenses or other similar
testing elements are not employed. When
the testing elements controlled by the keys 10
are employed, then the ophthalmometer is
turned down to one side out of the way by
loosening the thumb nuts 73 and 79." On
loosening the thumb nut 73 the ophthal-
mometer may be removed for packing or
other purposes.

Suppose now that with a structure such as
has been described it is desired to test the

eyes of a patient, then such patient is so-

located that the eyes are coincident with
the frames 26 looking in a direction toward
the keyboard end of the frame 1. The op-
erator depresses some one of the keys 10

to elevate a test lens 37 or 38 if such lens be

mdicated by the general condition of the
patient. If a positive lens 37 be the outer
lens carried by the extension 24 of the par-
ticular lever 22 operated by the depressed
key 10 then the patient is instructed to ol-

serve a suitable test chart throueh such

lens. The testing proceeds in the usual

‘manner until the proper lens be seleeted

and then the other eye of the patient is
tested 1n the usual manner and finally both
eyes may be tested. Let it be assumed how-
ever that the positive lens i1s not the one
wanted but happens to be the one which
with the parts in the position of rest is the
outer lens of the pair carried by a lever 29.
In order to select the negative lens of the
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pair the rod 43 is moved from its normal

mactive position to the active position by

pulling on the hand hold 45. Now the racks
98 are 1n the paths of the pinions 42 of all

‘the hubs 32 and consequently when a key
1s depressed to elevate the positive and nega-

tive lenses then the pinion 42 is brought
mnto engagement with the particular rack 538
in its path and the carrier for the lenses 37
and 38 1s given a half rotation and is
stopped 1n that position by the engagement

~ of the catch 40 with the notch 39 of the lens

L5
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malntained

out of service, holding the lens desired in
the active position. If in the normal posi-
tion of the parts all the

be desired then the racks 53 may remain in
the paths of the pinions 42 so that on the

return of these lenses to the pendent posi-

tion they may be returned to their normal
relative positions with relation to the exten-

sion 24 of the levers 22. It is not of course |

material that this position of the parts be
since the racks 53 may be thrown
into and out of the paths of the pinions 42
at will. Since the arcs described by the
pinions 42 in passing from the pendent to

the elevated position do not coincide, the
racks 53 are so located as to be in the paths

ot the pinions most remote from the stand-

ard 29 when being moved to the upper posi-
tion. The other pinions will be brought

into active relation with the racks by the
movement of the forked ends 50 and 51 due
to the yielding of the spring 54 on the en-
gagement of the lever extensions 24 with

such fork ends 50 and 51, so that even though

the pinions 42 describe slightly different

o paths they will be brought into proper rela- |

tion with the racks 53 whenever moved to

the upper position, assuming of course that
the rod 43 has been properly moved to
bring the racks into the active position.
s When a key is depressed it may be locked

mn the said position by the operator moving
the rod 15 to engage the groove 14 in the
stem or pin 12. This will serve to lock the
active lens in position relative to the par-

ticular frame 26 behind which the eye being

tested 1s located. On releasing a key 10

trom 1ts locked depressed position the weight

of the parts will cause the test lenses to

drop to their normal pendent position and

the key will thereby be elevated to its nor-
mal position. After the proper lens has
been selected for one eye of the patient then

the keys desired are given a half turn to

bring the lip 18 into operative engagement
with the proper lever 9 and the operation
already described may be repeated with the

other set of levers 9 from the ones first used.

Again assume that it is desired to carry
the chosen lenses into operative relation to

the patient’s eyes so that the patient may ob-

positive lenses be
located beyond the ends of the members 24
- of the levers 22 and the negative test lenses

with the lenses 87 or 88.

serve the test chart with both ej?es"; at the

same time. Under these conditions the lip
18, 1f any two adjacent levers be the ones to
“be so operated, is turned to bridge the two
adjacent lever ends and the proper lenses
‘may thereby be elevated into operative rela-

tion to the patient’s eyes and there locked.

Uf course 1f other lenses be desired then two
separate keys may be depressed and locked
to hold the desired lenses in operative rela-
tion to the patient’s eyes. o -

»

Let 1t again be assumed _
other defects in the patient’s eyes which re-

quire the use of the test elements 58 either
with or without the test lenses 37 or 88. The
test elements 58 may be mounted on: the-

shorter levers 22, it being observed from the

not necessarily mounted in reversible frames

such as the lenses 37 and 38, though of course

1t 15 evident that these test elements 58 may

be so mounted, they are unprovided with
pinions 42 and are so located that the ares

described by these lenses do not bring them

mto the paths of the racks 53 even when the
rod 43 has been moved to bring the racks
into the active position with relation to the
pmions 42. The levers 22 carrying the test
elements 58 are so located and of such length ¢

70

75

that there are

80

showing of Kig. 2 that the levers vary'in
length, and since these test elements 58 are

85

»l
3

that the several test elements 58 will be

brought to a common point but will be out
of the path of the lenses 37 or 38, so that the
In conjunction
| - 100

test elements 58 may be used

~ The test elements 58 may consist of cylin-

der lenses, or prisms, or double prisms, or
stenopaic slits, or any test element to be used
with or without the lenses 37 or 88,
- The axes of the cylinder lenses intersect-
the optical axis of the patient’s eyes and these
axes of the cylinder lenses may have to be
placed so as to incline to the right or left of
a neutral plane to any desired degree and it
‘15 therefore necessary that the cﬁinder lens
‘mountings be rotatable on an axis agreeable
to the optical axis of the patient’s eye. This
1s accomplished by the worm 60 which is

brought into engagement with the rack teeth

99 on the periphery of the frame 57 holding

the test element 58 when the said element 58
1s 1n 1ts active
eye frame 26.

o7 with the element 58 carried thereby by a
suitable manipulation of the milled head 68
of the shaft 65 on the appropriate side of
the apparatus. The angle of inclination of
the axis of the cylinder lens or other element
58 1s conveniently read off from a suitable

scale not shown in the drawings but always

present 1n test elements of this character.

It will be understood of course that all ,the*'

105
110

115

position with relation to the

~The operator may i'e,adily rotate the frame

testing elements whether they be the lens 37

or 38 or the testing element 58 are provided

13C
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with suitable indicating characteristics visi-
ble to the operator located at the keyboard
end of the instrument. Such designating
characteristics will be those usue,lly el -
ployed for the purpose and therefore need
not be shown in the drawings.

~I'he ophthalmometer, while optically the
same as those in ordinary use, differs there-
from 1n that the mires tooether form a com-
plete circle showing all the meridians at
once. When 1t 1s clesired to ascertain the
corrective lenses for astigmatism the oph-
thalmometer 1s used and the reflection of the
mires on the cornea of the eye being tested
1s noted. Under the ordinary use “of the
ophthalmometer 1t 1s necessary to refer to
scales 1 order to ascertain the corrective
lenses Tor the fault noted. With the present
Invention the operator moves a cylinder lens

Into position and rotates the same in the

proper direction, and 1t this does not bring
the 1mages of the two mires into the 1*e]¢1—
tion of a complete circle without displace-
ment then another lens next in order 1s tmed
ancl so on until the proper corrective lens is
found, thus indicating without recourse to
scales fmd without the liability of error the

- proper corrective lens for the fault of the

30

35

50

35!

b0

65

i

eye being examined, the reading being di-
rectly from the lens in the usual manner.
The mires themselves differ from those in

~ordinary use in combining into a complete

circle, each mire representmg one-half the
civcle.  When the ophthalmometer is not to
be used 1t may be moved out of the way by

loosening the screws 73 and 79 when it may

be folded down to one side.

The present mvention provides a compact
and easily manipulated instrument especially
adapted to traveling opticians and also

equally useful for OPtl(}lEll]S having fixed
offices.
cordance with the present invention all the
eye defects usually met with may be ascer-
tained and suitable corrective olasses be
prescribed. The instrument is very compact
and the lenses are readily protected from
cust or dirt or injury.

What 1s claimed 1s:—

1. In an optometer, rotatable carriers for
testing elements each having testing elements
of different characters meunted therein,
means for moving the carriers from an in-

operative to an olz)el"‘ltwe position, and an

engaging member under the control of an
operator and movable into the path of the
carriers for automatically causing the pres-

entation of the selected one of the testing |

elements on the carrier on the mm*ement of
the latter to operative position.

2. In an optometer, rotatable carriers for
testing elements each mounted on a pendent
sup port and each having testing elements of

tferent characters monnted therem Means

By an strument constructed in ac-

947,710

pendent position to an operative elevated
position, and an engaging member under the
control of an operﬂtm and movable into the
path of the carriers for automatically caus-
ing the presentation of a selected one of the
testing elements on the movement of a car-
rier to active position.

3. In an optometer, rotatable carriers cacl
having testing elements thereon and cach
mounted for bOdl]Y movement from an in-
operative to an operative position, and
means under the countrol of an operator for
causing the rotation of a carrier during its
movement to or from the operative position,
comprising an engaging member on each car-
rier and & member co- aetmn with the said
members on the carriers and movable into
and out of the path of the carrier members
at will.

4. In an optometer, rotatable carriers each
having testing elements thereon and ecach
mounted for bodﬂy movement from an inop-
erative to an operative position, and means
under the control of an operator for caus-
ing the rotation of a carrier during its move-
ment to or from the operative position com-
prising a pinion on each carrier and a rack
movable nto or out of the path of the
pmlons

In an optometer, 1'0tat¢1b1 carriers each
hfwmn testing elements thereon and ecach
mounted for bodlhf movement from an mop-
erative to a common operative position,
through different paths, and means under
the control of an operator for causing the
rotation of a carrier during its mov ement to

- or from the operative position comprising a

pinion on each carrier and a rack movable
into or out of the path of the pinions and
a carrier for the rack yieldable in a direction
mv’ly from the paths of the carriers.

In an optometer, testing elements, piv-
oted supports therefor each movable on an

- axis at right angles to the optical axis of a

testing element, when in operative position,
key Iever connections between the kev
levers and the pivoted supports, and keys
for the key levers.

. In an optometer, testing elements, sup-
porte therefor pivoted in retreating order
from the operative positions of the teetmn
elements, key levers, connections between
the key levers and testing element supports,
and keys for the key levers, the movements
of the key levers and pivoted supports being
proportioned to the distance of the pivots of
the supports from the operative positions of
the testing elements.

8. In an optometer, a series of levers hav-
Ine angle extensions at one end, testing: ele-
ments at the other ends of the levers, pivots
for said levers arranged in retr eatmn orcer
from a predeter mined point and havmn
their longitudinal axes at right angles to the

ror moving the carriers from an moperatwe . optical axis of the testing elunente key
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levers, links between the key levers and the

angle extensions of the first named levers,

and keys for the key levers.

9. In an optometer, a series of levers hav-

ing angle extensions at one end, testing ele-

ments at the other end of the levers, pivots | |
for said levers arranged 1n retreating order
from a predetermined point, key levers, links

between the key levers and the angle exten-
stons of the first named levers, and keys for

the key levers, the angle extensions of the |

first named levers and the range of move-
ment of the keys being propertioned to the
distances of the lever pivots from the said
predetermined point. S
10. In an optometer, carriers for testing

elements, key levers equal in number to the

carriers and a less number of keys for the
key levers each adapted to control more
than one key lever. - B

~11. In an optometer, carriers for testing
elements, key levers equal in number to the

carriers and a less number of keys for the

key levers each adapted to control more than

28

one key lever either individually or col-

lectively. o -

12. In an optometer, two groups of car-
riers for testing elements, one group for each
eye, key levers connected to the carriers, the
free ends of the levers controlling carriers

- with like testing elements being brought into
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Juxtaposition, and a key for each pair of key

levers controlling like testing elements and

movable 1to operative relation to either

lever. S
13. In an optometer, two groups of car-

riers for testing elements, one group for each |
eve, key levers connected to the carriers, the
tree ends of the levers controlling carriers
with like testing elements being brought into
juxtapesition, and a key for each pair of key
levers controlling like testing elements, said

<¢y being movable into operative relation to

cither or both of said key levers.

14. In an optometer, a group of testing
elements, and actuating members for moving
selected ones of said elements into operative
position without moving the other testing
elements of the group, said actuating mem-

bers each carrying a lock coacting with a

fixed portion of the device for holding a
respective testing element i operative posi-

tion. .

15. In an optometer, a series of testing ele-
ments of like character, and keys for moving
sald elements to operative position, each key

being composed of a head with a hollow

stem, a guide pin entering the hollow stem
and provided with a circumferential groove,
and a locking rod traversing the head of the
key and movable into and out of the groove
in the guide pin. -

system of operating levers thercfor arranged
with their free ends in juxtaposed pairs, and

operating keys, one for each pair of levers,
each key being movable longitudinally and

rotatable on its longitudinal axis and pro-
vided with a lip adapted to engage either
lever of a pair. _ _

17. In an optometer, testing elements, a

system of operating levers therefor, ar-

ranged with their free ends in juxtaposed

pairs, and operating keys, one for each pair

oi levers, each key being movable longitu-

70

75

dinally and rotatable on its longitudinal axis

and provided with a lip adapted to engage
etther or both levers of a pair.

into operative position, and an operating

18. In an optometer, a series of carriers
for testing elements movable individually

80

member engaging the carriers when in oper-

ative position for then rotating them.

19. In an optometer, an eye frame for
positioning the eye to be tested, carriers for
testing the elements movable individually

Into position with relation to the eye frame,

and a carrier actuating element at the eye

frame and under the control of an operator

for causing the rotation of a carrier when in
position at the eye frame. "

S0

20. In an optometer, an evye frame for

Ppositioning the eye to be tested, carriers for

testing elements movable individually into
position with relation to the eye frame, a
keyboard and connections therefrom to the
carriers for operating the latter, a carrier

“actuating element at the eye frame for caus-

ing the rotation of a carrier when in position
at the eye frame, and a manipulating ele-
ment at the keyboard and connections there-
from to the carrier actuating element for

~operating the latter to cause the rotation of

the carriers.

21. In an optometer, an eye frame for

positioning the eye to be tested, carriers for

testing elements movable individually into
position with relation to the eye frame and
[ each carrier provided with peripheral gear

teeth, and a worm at the eye frame and

~under the control of the operator and adapt-

ed to engage the gear teeth on a carrier when
In position at the eye frame. _

- 22, In an optometer, an eye frame
positioning the eye to be tested, carriers for

L
-

testing elements movable individually into

position with relation the eye frame, a
keyboard and connections therefrom to the

carriers for causing the movement of the

latter at will, said carriers being each pro-
vided with peripheral gear teeth, and a
worm at the eye frame adapted to engage
the gear teeth on a carrier when in position
at the eye frame, and a manipulating means
at the keyboard and connected to the worm
for causing the rotation of a carrier in posi-

- | tion at the eye frame at will.
16. In an optometer, testing elements, a

- 23. In an optometer, an eye frame for

positioning the eye to be tested, testing ele-
. ments, carrlers therefor movable into oper-
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ative position with relation to the eye frame,
sald position being common to all said test-
Ing elements, other testing elements, carriers
therefor movable into a cominon opuatlv

position with reference to the eye frame but |

at a different distance therefrom than the
operative position of the first named testing

“elements, and means for moving a selected

one of a group of testing elements of like
character at will without disturbing the
other testing elements of the same group.

24, In an optometer, an eye frame for
positioning the eye to be tested, testing ele-
ments, carriers therefor movable into oper-
ative posr[lon with relation to the eye frame,
said. position being common to all the said

~testing elements, other testing elements, car-

20

25,

30

3D

40

45

60-

- Wlthout

riers therefor movable into a common oper-
ative position with reference to the eye
frame but at a different distance therefrom
than the operative position of the first named
testing elements, and means for moving

selected ones of a plurality of groups of

testing elements of like character at will
disturbing the other testing ele-
ments of a group of testing elements of like
character.

25. In an optometer, an eye frame for posi-
tioning the eye to be tested, testing elements,
carriers therefor movable into a common
operative position with relation to the eye
frame, other testing elements, carriers there-

for movable into a_ common opemtwe POS1-

tion with reference to the eye frame but at
a different distance therefrom than the oper-

ative position of the first named testing ele-

ments, kevs, and connections therefrom to
the carriers for the imdividual actuation of
the latter to operative position. '

26. In an optometer, an eve trame for po-
sitioning the eye to be tested, testing ele-
ments, carriers therefor bodily movable into
a common operative position with relation
to the eye frame, each carrier having a plu-
rality of testing elements mounted therein,

means for causing a rotatative movement of

each carrier on its bodily movement to or
from the operative position, other testing
elements, carriers therefor movable into a
common operative position with reference
to the eye frame but at a different distance
therefrom than the operative position of the

il
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first named testing elements, keys and con-
nections therefrom to the carviers for the
individual actuation of the latter to oper-
ative position, and means for rotating the
second named testing elements, when 1 op-
eralive position about the optlcal axis of
the eye being tested.

27. In an optometer, a suitable frame, an
ophthalmometer at one end of said frame,
cylinder lenses at the other end of said
frame, and rotatable about the optical axis
of the ophthalmometer, and means for rotat-
ing the cylinder lenses accessible from the
ophthalmometer end of the frame.

28. In an optometer, a suitable frame, an
ophthalmometer at one end of said frame,
cylinder lenses at the other end of said
frame movable into and out of and rotatable
about the optical axis of the ophthalmome-
ter, means for rotating the cyhnder lenses
and means for causing “the movement of the
cylinder lenses into opemtwe position at
will, the said means for rotating and for
causmo the operative movement of the cyl-
inder lenses being accessible from the oph-
thalmometer end of the frame.

29. In an optometer, a suitable frame, an
ophthalmometer at one end of the 11&111@ a
folding support for the ophlhalnwmeter.{,
cvlinder lenses at the other end of said
frame, and rotatable about the optical axis
of the ophthalmometer, and means for rotat-
ing the cylinder lenses accessible from the
ophthalmometer end of the frame.

30. In an instrument for testing eves, a

suitable frame, an ophthalmometer telescope
at one end of said frame, mires 1 operative
relation to the telescope and each including
a seinl-complete meridian indicator, a cy]m-
der-lens carrier at the other end of the
frame, and rotating means for the carrier

“operating thereon when in the optical axis

of the ’[@]-Q"::COpeﬁ sald rotating means being

.operable at will.

In testimony that I claim the foregoing
as my own, I have hereto aflixed my S ona-
fure in the presence of two witnesses.

ISAAC BUCKMAN.

Witnesses:
Jas. M. WALKER,
K. DaxNizL.
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